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(57) ABSTRACT 

The present invention is directed to a device for securing a 
spinal rod to a ?xation device such as a pedicle screW or a 
lamina hook. The device disclosed herein includes a head 
portion con?gured to receive a spinal rod, a locking cap 
con?gured to engage the head portion and the spinal rod 
upon rotation of the locking cap relative to the head portion 
to secure the position of the head portion and the locking cap 
relative to the spinal rod, and a fastener portion extending 
from the head portion and con?gured to engage the spine. 
The fastener portion of the device can be in the form of a 
screW, hook or clamp, or any other con?guration known in 
the art. 
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DEVICE FOR SECURING SPINAL RODS 

RELATED APPLICATION 

[0001] This application claims the bene?t of priority to 
Provisional Application Number 60/703,321, ?led on Jul. 
27, 2005. 

[0002] All publications and patent applications cited 
herein are hereby incorporated by reference to the same 
extent as if each of them had been individually indicated to 
be incorporated by reference. 

TECHNICAL FIELD 

[0003] The present invention relates to implantable spinal 
stabilization systems for surgical treatment of spinal disor 
ders, and more particularly, to a device for connecting spinal 
rods of a spinal stabilization system. 

BACKGROUND OF THE INVENTION 

[0004] Various methods of spinal immobilization have 
been knoWn and used for many years to correct spinal 
irregularities, instability and displacement, in order to 
restore stability to traumatized areas of the spine. The 
preferred treatment for spinal stabilization is immobilization 
of the joint by surgical fusion, or arthrodesis. Spinal ?xation 
is used, for example, to treat vertebral displacement and 
management such as kyphosis, spondylolisthesis and rota 
tion; segmental instability, such as disc degeneration and 
fracture caused by disease, trauma, congenital defects, and 
tumors. It is found that immediate immobilization alloWs a 
bony union to form. 

[0005] Spinal implant systems often include spinal instru 
mentation having connective structures such as round spinal 
rods Which are placed on opposite sides of the portion of the 
spinal column intended to be immobilized. Fasteners such as 
screWs and hooks are commonly utilized to facilitate seg 
mental attachment of such connective structures to the 
posterior surfaces of the spinal laminae, through the 
pedicles, and into the vertebral bodies. These components 
provide the necessary stability both in tension and compres 
sion to achieve immobilization. 

[0006] A concern of spinal ?xation is Where to secure the 
?xation device in the spine Without damaging the spinal 
cord. The pedicles are usually chosen because they are 
strong enough to hold the ?xation device even in patients 
With osteoporosis. Recently, posterior methods of ?xation 
have been developed Which use Wires that extend through 
the spinal canal and hold a spinal rod against the lamina 
(such as the Luque system) or that utilize pedicle screWs 
Which extend into the pedicle and secure a plate Which 
extends across several vertebral segments (such as the 
Stelfee plate). A complete discussion of the various ?xation 
systems are found in L. Wiltse, “Intemal Fixation of the 
Lumbar Spine,”Clinical Orthopaedics and Related 
Research, 203: 2-219 (February 1986). Known implant 
con?gurations include facet screWs, double distraction sys 
tems, compression distraction systems, springs, spinous 
process plates, Wired implants and transpedicular screW and 
plate systems. Examples of spinal ?xation systems are 
described in, US. Pat. No. 5,443,467 (Biedemann et al); 
US. Pat. No. 5,474,555 (Puno et al); US. Pat. No. 5,752,957 
(Ralph et al); US. Pat. Nos. 5,733,286 and 5,817,094 (both 
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of Errico et al); US. Pat. No. 5,863,293 and 2003/0199873 
(both of Richelsoph); US. Pat. No. 5,882,350 (Ralph et al); 
US. Pat. Nos. 5,885,286 and 6,454,773 (both of Sherman et 
al); US. Pat. No. 5,910,142 and 6,113,601 (both of Tatar); 
US. Pat. No. 6,488,681 (Martin et al); US. Pat. No. 
6,485,494 (Haider); US. Pat. No. 6,520,963 (McKinley); 
US. Pat. No. 6,554,834 (Crozet et al); and US. Patent 
Application Pub. Nos. 2002/0120272 and 2003/0125742 
(both of Yuan et al); 2004/0102781 (Jeon); 2004/0158247 
(Sitiso et al); 2004/0236330 (Purcell et al); 2005/0038430 
(McKinley); and 2005/0049588 (Jackson). US. Pat. No. 
5,474,555 presents ?gures shoWing in detail hoW its spinal 
implant system is implanted in vivo. The commercially 
available spinal ?xation systems (such as those from DePuy 
Orthopaedics, Inc., Interpore Cross International, and U&I 
Corporation) and some of those described in the foregoing 
patents and applications, have a generally U-shaped body 
into Which a pedicle screW is inserted, either from the top or 
the bottom of the U-shaped body. A spinal rod is secured in 
the spinal rod passageWay of the U-shaped body by various 
means. 

[0007] Pedicle screWs alloW spine surgeons to attach spi 
nal rods or plates to the thoracic and lumbar spine. This 
rigidly immobilizes the spine segments, promoting a bone 
graft to groW into a fusion, Welding spinal segments into one 
solid unit, reducing pain and stabilizing deformity Without 
requiring complete immobilization of the patient for the 
extended period of time during the healing process. For 
example, a spinal ?xation system may be installed in 
patients Who are receiving fusion by autogenous bone grafts 
and later removed after the grafts are successful. 

[0008] While many different pedicle screWs have been 
developed, presently most pedicle screWs are ?xed axis 
devices Which must be carefully aligned during insertion and 
?xation in the spine. Speci?cally, the screWs must be drilled 
or screWed into the bone at a very speci?c angle to assure 
that the alignment hardWare is exactly positioned such that 
the receiving portions of the ?xation hardWare are aligned so 
that the spinal rod can be passed there through Without 
distorting the screW or putting an undesirable level of stress 
on the attachment point. As a result, the alignment procedure 
requires a considerable amount of time, increasing the 
possibilities of complications during surgery and, in many 
cases the alignment fails and must be repeated. Further, the 
insertion of the screW is dependent on the angle of alignment 
required, resulting in insertions that are not in the most 
secure or safe positions With respect to the vertebral bodies. 

[0009] The art contains a variety of pedicle screW fasten 
ers Which permit a level of freedom With respect to the 
alignment of the screW and the coupling element. HoWever, 
these teachings have generally been complex, and inad 
equately reliable With respect to durability. The considerable 
drawbacks associated With the prior art systems include 
limited angular adjustability, complexity, dif?culty of prop 
erly positioning the coupling elements and the spinal rod, 
tedious manipulation of the many parts associated With the 
complex devices and the considerable cost associated With 
manufacturing such complex mechanisms. Accordingly, a 
need exists for an inexpensive, durable and simple vertebral 
alignment assembly that alloWs a surgeon to freely manipu 
late the alignment of the coupling hardWare such that the 
spinal rods can be properly positioned With respect to the 
pedicle screW and vertebral bodies Without a time consum 
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ing and potentially dangerous alignment procedure. Also, it 
is knoWn that threaded fasteners can become loosened under 
the in?uence of cyclically applied loads commonly encoun 
tered by the spinal column. Furthermore, during assembly, 
excessive torque applied to a threaded fastener can cause 
damage to the fastener as Well as to the connective device 
With Which it is associated. Therefore, a need exists for a 
more reliable and effective mechanism for facilitating the 
attachment of screWs, hooks and clamps to the connective 
structures of a spinal stabiliZation system, While providing 
the surgeon a means to easily align the spinal rod With the 
pedicle screW assemblies, and alloWing the surgeon to 
ensure that the spinal rod is aligned When implanting the 
pedicle screW assemblies, and alloWing the spinal rod to stay 
aligned in relation to the pedicle screW assemblies in vivo. 

SUMMARY OF THE INVENTION 

[0010] The present invention is directed to a device for 
securing a spinal rod to a ?xation device such as a pedicle 
screW or a lamina hook. The device disclosed herein 
includes a body con?gured to receive a spinal rod, a locking 
cap con?gured to engage the body and the spinal rod upon 
rotation of the locking cap relative to the body Which secures 
the position of the body and the locking cap relative to the 
spinal rod, and a fastener portion extending from the body 
and con?gured to engage the spine. The fastener portion of 
the device for securing the spinal rod can be in the form of 
a screW, hook, clamp, Wire, a spring or a plate or any other 
con?guration knoWn in the art. 

[0011] The present invention is, also, directed to a method 
of spinal stabiliZation comprising attaching, to the spine or 
vertebrae of a patient in need thereof, a pedicle screW 
assembly for securing or ?xing a spinal rod along a portion 
of the spine, Wherein the pedicle screW assembly comprises 
a body portion that is preferably cylindrical in shape, Which 
is con?gured to receive and hold a spinal rod, With a 
longitudinal central passageWay and a vertical interior bore 
there through; a locking cap, for securing the spinal rod, 
con?gured to engage the body portion Wherein the spinal rod 
rests; a fastener portion, Which extends through the body 
portion through an opening in the loWer end thereof and is 
con?gured to engage the spine, Wherein the locking cap 
engages the body portion and the spinal rod upon rotation of 
the locking cap relative to the body Which secures the 
position of the body and the locking cap relative to the spinal 
rod. 

[0012] One advantage of the present invention is that it 
provides a method of spinal stabiliZation Which permits a 
surgeon to easily and accurately ascertain that the spinal rod, 
being attached to the patient’s spine or vertebrae, is properly 
aligned before ?nally ?xing the pedicle screWs into the 
vertebral bodies. This is accomplished by using a locking 
cap con?gured to engage the body and the spinal rod. Upon 
rotation of the locking cap relative to the body, the position 
of the body and the locking cap are secured relative to the 
spinal rod. The system includes a fastener portion extending 
from the body and con?gured to engage the spine. The 
locking cap Will not engage the spinal rod and body portion 
When the spinal rod is not properly aligned With the pedicle 
screW assembly. 

[0013] The feW components of the present invention and 
the ease With Which these components can be quickly 
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assembled alloW the surgeon to quickly assure that the spinal 
rods are in alignment While alloWing the surgeon to freely 
adjust the angle of the pedicle screWs With respect to the 
vertical axis of the body (See eg FIG. 4E). This is particu 
larly important in the bloody environment Which obscures 
the surgeon’s manual access to and visual assessment of the 
spinal assemblies. Further, the present invention is an 
improvement over the previous spinal ?xation systems 
because the present invention streamlines the surgical pro 
cedure and increases the ease of insertion and alignment, 
While maintaining the favorable attributes of the other 
systems. For example, the present invention has feWer parts 
and requires less time to implant than most of the previous 
screW and spinal rod systems. The present invention alloWs 
for adaptation to each patient’s individual characteristics 
such as the degree of sagittal and/or coronal plane curvature, 
it also alloWs for safe and relatively risk-free insertion and 
manipulation of the spinal assemblies. At the same time, it 
alloWs the spinal rod to be aligned during the surgical 
operation and stay aligned after implantation and While in 
vivo (inside the patient). Whether the locking cap 1 is in 
position over body 5 and aligned With the spinal rod 3, or is 
locked into position (as shoWn in FIGS. 3, 11 and 12) can be 
easily ascertained by the surgeon either by feel or by sight. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1A is an exploded perspective of the pedicle 
screW assembly, according to an embodiment of the inven 
tion. 

[0015] FIG. 1B is an exploded perspective of a partially 
assembled pedicle screW assembly according to an embodi 
ment of the invention. 

[0016] FIG. 2 is an assembled perspective of an embodi 
ment of the use of the pedicle screW assembly of the 
invention in the spinal ?xation system. In this ?gure, tWo 
pedicle screW assemblies are shoWn, connected by one 
spinal rod. 

[0017] FIG. 3 is a schematic vieW of the alignment of the 
spine utiliZing an embodiment of the spinal ?xation system 
according to the invention. 

[0018] FIG. 4A is a sectional side vieW of the assembled 
pedicle screW assembly according to an embodiment of the 
invention shoWing the polyaxial movement of the pedicle 
screW With respect to the body. 

[0019] FIG. 4B is an elevational side vieW of an embodi 
ment of the assembled pedicle screW assembly according to 
an embodiment of the invention. 

[0020] FIG. 4C is an enlarged sectional vieW of the 
locking cap 1 shoWing tapering of the internal surface of the 
locking cap in an embodiment of the pedicle screW assembly 
according to the invention. 

[0021] FIG. 4D is an enlarged sectional vieW of the body 
5 shoWing tapering of the external surface of the body in an 
embodiment of the pedicle screW assembly according to the 
invention. 

[0022] FIG. 4E is the same as FIG. 4A, but With the added 
markings to shoW angles A0 and 2A°. 

[0023] FIG. 5 is a bottom plan vieW of an embodiment of 
the assembled pedicle screW assembly according to the 
invention. 
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[0024] FIG. 6 is a schematic (representational) top vieW of 
an embodiment of the present pedicle screW assemblies, 
When implanted onto adjoining vertebra, illustrating proper 
alignment of the spinal rods along the vertebrae. 

[0025] FIG. 7 is a schematic (representational) side vieW 
of an embodiment of the present pedicle screW assemblies, 
When implanted onto adjoining vertebrae, illustrating proper 
alignment of the spinal rods With respect to the pedicle screW 
assemblies. 

[0026] FIG. 8 is a schematic (representational) top vieW of 
a prior art pedicle screW assembly When implanted onto a 
vertebra, in Which the spinal rod is misaligned. 

[0027] FIG. 9 is a schematic (representational) side vieW 
of prior art pedicle screW assemblies, demonstrating the 
mis-alignment of the spinal rod in prior art. 

[0028] FIG. 10 is a side vieW of prior art pedicle screW 
assemblies, demonstrating the mis-alignment of the spinal 
rod in prior art. 

[0029] FIG. 11 is a side vieW of an embodiment of the 
instant spinal ?xation system illustrating a correctly aligned 
spinal rod With the pedicle screW assemblies fastened to 
adjacent vertebrae. 

[0030] FIG. 12 is a top vieW of an embodiment of the 
instant spinal ?xation system illustrating tWo roWs of pedicle 
screW assemblies Where each roW includes a correctly 
aligned spinal rod With the pedicle screW assemblies fas 
tened to adjacent vertebrae. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The present invention’s method and device alloW a 
surgeon to determine the alignment and to ensure the align 
ment of the spinal rod With respect to the pedicle screW 
assemblies 8, as shoWn in FIGS. 3 and 12, before ?nally 
?xing the pedicle screWs into the vertebral bodies. The 
alignment of the spinal rod is assisted by the locking cap 1. 
If the spinal rod is not aligned, the locking cap Will not lock, 
this Will alert the surgeon to readjust the position or location 
of one or more pedicle screW assemblies, or to remove the 
spinal rod and bend it, and to re-insert it and re-test for 
alignment using the locking cap 1. The locking cap 1 also 
ensures that the spinal rod remains aligned in vivo after 
surgery (see FIGS. 11 and 12). Further details are discussed 
beloW. 

[0032] As shoWn in the FIGS. 11 and 12, one embodiment 
of the present invention is a spinal ?xation system 7 com 
prising tWo or more pedicle screW assemblies 8, Which 
immobiliZes and stabiliZes vertebral bodies. The preferred 
embodiment is a polyaxial spinal ?xation system 7, as 
shoWn for example in FIGS. 11 and 12. 

[0033] With reference to the ?gures, typically, all compo 
nents of the spinal ?xation system 7 are comprised of 
materials traditionally used for spinal ?xation (such as the 
pedicle screW 6 and spinal rod 3) Which are biocompatible 
metals or alloys that provide suf?cient strength and fatigue 
properties, such as cobalt chrome alloys, titanium and tita 
nium alloys (such as Ti6Al4V ELI), and stainless steels. (See 
FIGS. 1A and 1B). The spinal rod used may be of any 
desirable shape or useful shape knoWn in the ?eld. Such 
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shapes Would include rods that are hexagonal, square or 
triangular and most preferably round or cylindrical. 

[0034] As shoWn in FIG. 1A, the pedicle screW assembly 
8 is comprised of a pedicle screW 6 having an upper head 
portion 10 and a loWer threaded portion 11 extending 
doWnWardly there from. the head portion 10 includes a 
generally rounded or spherical enlarged head 12. A drive 
feature 13 is formed in the enlarged head 12, typically a hex 
depression for insertion of an Allen Wrench or similar driver 
in order to drive the pedicle screW 6 into the vertebra 9 or 
other part of the spine 14, as shoWn in FIG. 3. The threaded 
portion 11 of the pedicle screW 6 extends through an opening 
18 at the base of the body 5, as shoWn in FIG. 1B. 

[0035] The drive feature 13, as shoWn in FIG. 1A, dis 
cussed above is an internal hex. HoWever, any shape of drive 
feature 13 that transmits the loads necessary to drive the 
pedicle screW 6 into the vertebra can be formed on the 
enlarged head 12 of the pedicle screW 6. The drive feature 
13 may be an internal drive feature such as the hex socket 
shoWn in this embodiment, or an external drive feature With 
geometry on the periphery of the enlarged head 12 of the 
pedicle screW 6 that engages With a corresponding internal 
drive feature on a driver tool (not shoWn). The speci?c shape 
of the drive feature 13 is dependent on the mating shape of 
the driver (not shoWn). Preferably, the drive feature 13 is of 
a polygonal, and typically hexagonal, exterior circumferen 
tial conformation so as to be received Within a socket Wrench 
or the like. 

[0036] In the embodiment shoWn on the ?gures, the depth 
of the pedicle screW 6 is longer than its cross-section is Wide. 
HoWever, this depth and the foregoing respective proportion 
can be adjusted based on the material properties of the 
pedicle screW 6 and the drive tool (not shoWn). 

[0037] The body 5 has an vertical interior bore 15 as 
shoWn in FIGS. 1A and 1B With an opening 18 at the base 
of the body 5 Which is con?gured so as to alloW the loWer 
portion of the pedicle screW to pass there through, but to 
prevent the enlarged head 12 of the pedicle screW from 
passing there through. The opening 18 is preferably de?ned 
by a concave rim, as illustrated in FIGS. 4A and 4E. In FIG. 
1B, the line marked “longitudinal” indicates the longitudinal 
central axis of the body portion and the orientation of the 
spinal rod to the rest of the assembly, While the line marked 
“vertical” indicates the vertical axis of the body and exem 
pli?es the position or relationship of those features Which 
Will be oriented at a 90° angle to the spinal rod When inserted 
into the body portion. FIG. 4E, also, indicates the vertical 
axis of the pedicle screW assembly 8. The spinal rod 3 is to 
be located in the spinal rod passageWay 17 in a longitudinal 
orientation in relation to the body portion 5. 

[0038] In a particularly preferred embodiment, a convex 
cap 4 is press ?t into the vertical interior bore 15 of the body 
5, Wherein the convex cap 4 rests on the enlarged head 12 of 
the pedicle screW 6, and Within the loWer portion of the body 
5 as shoWn in FIGS. 1A, 1B, 4A and 4E. 

[0039] The preferred embodiment of the invention is a 
polyaxial spinal ?xation system, With the different compo 
nents (see e.g., FIGS. 1A and 4E), Which the surgeon 
assembles together during an implant operation. In contrast, 
a monoscreW is a monolithic unit, in Which, usually, the 
body 5 and the pedicle screW 6 are one unit or fused into one 
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unit. This is unlike the polyaxial spinal ?xation system, in 
Which the pedicle screW 6 is a separate component from the 
body 5, and thus the pedicle screW 6 can pivot polyaxially, 
as shoWn, for example, in FIGS. 4A and 4E. In the preferred 
embodiment, the convex cap 4, has a generally concave 
facet 16 such that a spherical joint is created betWeen the 
enlarged head 12 of the pedicle screW 6, the body 5 and the 
convex cap 4. (See FIGS. 1A, 4A, and 4E). This enables the 
body 5 and pedicle screW 6 to pivot and rotate With respect 
to one another. Typically, such degree of pivoting is approxi 
mately 15 degrees (angle A0 as shoWn in FIG. 4E). This 
enables the pedicle screW 6 to be inserted into the bone While 
alloWing the body 5 to polyaxially rotate and pivot some 
What for reception of a spinal rod, as illustrated in FIGS. 4A 
and 4E. The polyaxial pivoting action is discussed further 
beloW. 

[0040] With particular reference to FIGS. 1A and 4D, the 
body 5 includes a spinal rod passageWay 17, Within the 
open-ended generally U-shaped slot 29 Where the spinal rod 
rests after being inserted through the body portion 5. FIGS. 
2, 3, 4A, 4E, and 5 illustrate the spinal rod 3 extending 
through the spinal rod passageWay 17 of the body 5. The rod 
rests in the bottom of the U-shaped slot 29 of the body 
portion 5. (See FIG. 4D). 

[0041] A compression device, such as a set screW 2, is 
siZed and con?gured so as to be received Within the upper 
entrance 30 of the locking cap 1, and the upper open end 31 
of the body 5, as shoWn in FIGS. 1A, and 1B, In a preferred 
embodiment, the compression device is a set screW 2 having 
external threads 20 Which are adapted to engage internal 
threads 19 present in the body portion 5, and Wherein the 
opening in the top portion of the locking cap 1 Will permit 
the set screW to pass there through, and Wherein the set 
screW passes threadably through the vertical interior bore 15 
of the body to engage the spinal rod that is present in the 
U-shaped slot 29, Wherein the compression by the set screW 
holds the pedicle screW assembly 8 and the spinal rod 3 
?xedly in place. 

[0042] In a preferred embodiment as shoWn in FIGS. 1A 
and 1B, the upper portion of the body 5 includes internal 
threads 19. The set screW 2 has external threads 20 Which are 
adapted to engage the internal threads 19 of the body 5. 
Preferably, the internal threads 19 and the external threads 
20 are oppositely threaded. In one embodiment, the internal 
threads 19 of the body 5 are right hand threads While the 
external threads 20 of the set screW 2 are left hand threads. 
HoWever, the right or left hand thread can be altered so long 
as the internal threads 19 and external threads 20 are 
oppositely threaded. The set screW 2 has a drive slot 21 
formed therein for selective placement Within the body 5. In 
one embodiment of the invention, the drive slot 21 is an 
internal hexagon con?guration for engagement With a hexa 
gon Allen Wrench or driver. 

[0043] The drive slot 21 discussed above may be an 
internal hex. HoWever, one can use any shape of drive slot 
21 that transmits the loads necessary to drive the set screW 
2 onto the spinal rod 3. The drive slot 21 may be an internal 
drive slot such as the hex socket shoWn in this embodiment, 
or an external drive feature With geometry on the periphery 
of the set screW that engages With a corresponding internal 
drive feature on a driver tool (not shoWn). The speci?c shape 
of the drive slot 21 is dependent on the mating shape of the 
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driver (not shoWn). Preferably, the drive slot 21 is of a 
polygonal, and typically hexagonal, exterior circumferential 
conformation so as to be received Within a socket Wrench or 
the like. 

[0044] The ?gures shoW that threads 19, 20, and 24, are of 
the type American standard threads. HoWever, threads 19, 
20, and 24 may be of any type of threads, such as multiple 
lead threads, variable pitched thread, non-uniform pitch 
thread, buttress thread, Acme thread, or any other thread 
forms knoWn in the art. 

[0045] The locking cap 1 is siZed and con?gured so as to 
be disposed over a top portion of the body 5. As shoWn in 
FIGS. 4C and 4D, the locking cap 1 includes a vertical 
internal Wall 22 siZed to receive the vertical external Wall 23 
of body 5. The opposing vertical Walls of 22 and 23 may be 
straight. Alternatively, as illustrated in FIGS. 4A, 4B, 4C, 
and 4D, the vertical Walls of 22 and 23 may be correspond 
ingly tapered to alloW locking cap 1 to mate With body 5. 
The tapering alloWs for a taper ?t. Without tapering, a press 
?t is used. In FIGS. 4C and 4D, the angle of taper is 
illustrated at 1°. The tapering angle may be from about 1° to 
about 2°, or any degree of angle Which alloWs the spinal 
?xation system to meet the applicable government regula 
tory and/or industrial standard. For example, the United 
States Food and Drug Administration and the United States 
orthopaedic industry has adopted ASTM F1717 (entitled 
“Standard Test Methods for Spinal Implant Constructs in a 
Vertebrectomy Model”) as a benchmark for spinal implants. 
ASTM is the abbreviation for American Society for Testing 
and Materials. The current ASTM F1717 is that of the year 
2004, and is designated ASTM 131717-04 (the “—04” denotes 
the year 2004). One skilled in the art may apply the ASTM 
standard(s) that is/are best suited for his use, such as the 
ASTM F1717 that is current as of the time of his use. 

[0046] The locking cap 1 has a mechanical locking feature 
capable of locking the spinal rod 3 and the body 5 together. 
In one embodiment of the invention, as shoWn in FIGS. 1A 
and 1B, the locking feature is a mechanical interlocking ?t 
in the form of a bayonet connection on locking cap 1, as 
shoWn in the ?gures, With a corresponding construction on 
body 5. The opposing bayonet connections have an opening 
28 at opposing side of locking cap 1, into Which the spinal 
rod may slide in at one opening and out the other opening. 
The opposing bayonet connections on locking cap 1 alloW 
the locking cap 1 to lock the spinal rod into position in body 
5 and stay locked, With the central axis of the spinal rod 3 
(in the assembled locking cap 1 and body 5) being locked 
into a perpendicular position vis a vis the vertical axis of 
body 5, as shoWn in FIGS. 2, 3, 4A, 4B, 4E, 5, 6, 7, 11 and 
12. 

[0047] Once the locking cap 1 is locked into position With 
the spinal rod 3 extending through the spinal rod passage 
Way 17 in body 5 and both the bayonet openings 28 of the 
locking cap 1, the user then screWs the set screW 2 into body 
5, by engaging the external threads 20 of set screW 2 With the 
internal threads 19 ofbody 5. See e.g., FIGS. 1B, 4A, 4B and 
4E. 

[0048] In use, the pedicle screW entry point is prepared in 
the spine structure, as is Well-knoWn in the art. In an 
embodiment of the present invention, the surgeon inserts the 
pedicle screW 6 (tail 25 doWn), as in FIG. 1B, through the 
opening 18 in the base of body 5 (See FIG. 1A), and then 
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aligns the pedicle screw 6 with anatomic landmarks and 
drives (e.g., by applying an external driver, not shown, to the 
drive feature 13) the pedicle screw 6 into the spine 14 as seen 
in FIG. 3. That is, the enlarged head 12 of the pedicle screw 
6 has a drive feature 13 shaped to accept a driver (not shown) 
that is used to drive an internal connection feature (e.g., 
lower threaded portion 11 of pedicle screw 6) into the spine 
14. Usually, the pedicle screw 6 is fastened within the spine 
14, with the head portion 10 remaining above the spine 14, 
as illustrated in FIG. 3. The same process is repeated for the 
adjacent vertebrae 9 of the spine 14. At this point, the pedicle 
screws are just loosely screwed in. 

[0049] Some prior art systems used straight pedicle 
screws. However, it has been found that such screws can 
loosen over time and can self-remove, at least partially, from 
the spine structure. In one embodiment of the invention, in 
order to eliminate this possibility, the present invention 
utiliZes a tapered lower thread portion 11 of the pedicle 
screw 6. That is, the major outer diameter 26 of the threaded 
portion is generally constant in diameter, while the inner 
minor diameter 27 of the pedicle screw 6 is increasingly 
tapered from the head portion 10 to the tip 25 of the pedicle 
screw 6, as illustrated in, for example, see FIG. 1A and FIG. 
4B. This creates a thread taper which serves to securely lock 
the pedicle screw 6 in place within the spine 14. 

[0050] In the operation room, the surgeon generally would 
be provided with a partially pre-assembled unit 32 (as shown 
in FIG. 1B) which consists of the pedicle screw 6, body 5, 
and the convex cap 4 which rests on the enlarged head 12 of 
the pedicle screw 6. The way these parts are assembled is 
shown in FIGS. 1A and 1B. That is, the lower threaded 
portion 11 of the pedicle screw 6 is passed through body 5, 
and the enlarged head 12 of the pedicle screw 6 rests inside 
body 5, and the concave surface 16 of convex cap 4 is placed 
on top of the enlarged head 12. The surgeon then loosely 
fastens this partially pre-assembled unit 32 into the vertebra. 
As an illustration, to arrive at the arrangement shown in FIG. 
3, two partially pre-assembled units 32 are loosely fastened 
in place in adjoining vertebrae. As illustrated in FIG. 3, a 
spinal rod 3 is then extended through the spinal rod pas 
sageways 17 of the adjoining bodies 5, which extend above 
the vertebral bone. Due to the pivoting nature of the body S 
with respect to the pedicle screw 6, the body 5 and the 
pedicle screw 6 can be pivoted polyaxially with respect to 
one another until properly aligned for insertion of the spinal 
rod 3 through the spinal rod passageway 17 of the body 5. 

[0051] Once inserted through the passageway 17, the 
spinal rod 3 rests on the convex cap 4 which in turn is rested 
on top of the enlarged head 12 of the pedicle screw 6. When 
the spinal rod 3 is in position, locking cap 1 is placed over 
body 5. As shown on FIG. 1A, the locking cap 1 has two 
opposing bayonet openings 28 to allow the spinal rod 3 to 
pass there through. The surgeon rotates the locking cap 1, 
over body 5, until the spinal rod passes through the pas 
sageway 17 on body 5, and both of the bayonet openings 28 
of the locking cap 1 (See, e.g., FIGS. 1A, 1B, 2, 3, 4A and 
4B). The opposing ?ange 33, shown in FIGS. 1A and 1B, of 
the locking cap serves to hold the spinal rod 3 in place within 
the cap 1 and also serves to hold the cap 1 in place. This 
ensures that the spinal rod is well aligned and in contact with 
convex cap 4. Set screw 2 is then inserted through the 
opening in the upper portion 30 of the locking cap 1, and into 
body 5, until it contacts the spinal rod 3, as illustrated in FIG. 
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4A. The external threads 20 of the set screw 2, mates with 
the internal threads 19 of the body 5, as shown in FIGS. 1A, 
1B, 4A and 4E. 

[0052] Initially, the set screw 2 and locking cap 1 are 
somewhat loosely fastened onto the body 5. Also, the 
pedicle screw 6 is loosely fastened onto the spine 14. The 
foregoing loose fastening allows the surgeon to adjust all the 
components of the spinal ?xation system 7 to optimiZe their 
positions on the spine 14, and to adjust the bayonet openings 
28 of the locking cap 1 to ensure the spinal rod 3 passes 
through the spinal rod passageways 17 of bodies 5 and the 
bayonet openings 28 of the locking caps 1 of the adjoining 
pedicle screw assemblies 8. The surgeon can ascertain that 
the spinal rod is well aligned by the fact that the locking cap 
1 has locked the spinal rod 3 and the adjacent bodies 5 into 
position, as illustrated in FIGS. 2, 3, 11 and 12. If the spinal 
rod 3 is out of alignment, the locking cap 1 will not be able 
to slide over body 5 or it will not sit stably on the body 5, 
nor will it lock the spinal rod 3 and body 5 into position. 
Whether the locking cap 1 is in position over body 5, or is 
locked into position, can be easily ascertained by the sur 
geon either by feel or by sight. 

[0053] Once all the components of the spinal ?xation 
system are aligned, the surgeon performs the ?nal tightening 
in which the set screw 2 is turned to tighten the spinal 
?xation system 7 as seen in FIGS. 2, 3, 11 and 12. Locking 
cap 1 includes a central bore 34 through which the set screw 
2 passes. The set screw 2 presses the spinal rod 3 down onto 
the convex cap 4 which in turn presses against the enlarged 
head 12 of the pedicle screw 6 to ?xedly anchor the pedicle 
screw 6 at a vertical or inclined angle vis a vis the spine 14. 
In the preferred embodiment, the device (not shown) which 
tightened the set screw 2, also simultaneously forces the 
locking cap 1 over the body 5 (See FIG. 4C), causing the 
internal vertical wall 22 of the locking cap 1 to squeeze 
against the external vertical wall 23 of the body 5 and thus 
holding body 5 within locking cap 1, meanwhile the locking 
cap 1 also ?xedly holds the spinal rod 3 at a 90° degree angle 
vis a vis the vertical axis of the body 5. Preferably, for the 
?nal tightening of the pedicle screw assembly 8, the set 
screw 2 and body 5 are simultaneously turned in opposing 
direction. This simultaneous opposite tuming serves to 
counteract the torque forces experienced by the pedicle 
screw assembly 8 and the connected vertebral bone 9. This 
allows the pedicle screw assembly 8 to be tightened to a 
great degree without placing undue strain on the pedicle 
screw assembly 8 or the underlying vertebral bone 9 as 
shown in FIG. 3. FIGS. 2, 3, 6, 7, 11 and 12 also indicate the 
orientation of the spinal rod 3 to the assembled upper portion 
35 of the pedicle screw assembly 8. 

[0054] The present invention is illustrated in FIGS. 3, 11 
and 12, which show that the spinal ?xation system 7 enables 
the spinal rods 3 to be fully aligned with the other compo 
nents of the two adjacent pedicle screw assemblies 8, when 
implanted into adjacent vertebrae 9. The proper alignment of 
the spinal rods 3 in the pedicle screw assemblies when 
implanted onto adjoining vertebrae are schematically shown 
in FIGS. 6 and 7, and in FIGS. 11 and 12. FIG. 3 shows two 
pairs of pedicle screw assemblies 8 inserted into adjoining 
vertebrae 9 and interconnected by spinal rod 3. Although 
FIG. 3 illustrates two vertebrae which have been immobi 
liZed and stabiliZed by two pair of interconnected pedicle 
screw assemblies 8, it will be appreciated by those skilled in 
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the art that three, four or even more vertebrae may be 
immobilized and stabilized With the use of additional pedicle 
screW assemblies 8 and longer spinal rods or additional 
spinal rods, see, e.g., FIGS. 6, 7, 11 and 12. In some 
instances, cross-linking members may be used to intercon 
nect the generally parallel spinal rods 3, depending upon the 
need of each case and the desire of the surgeon. However, 
the spinal ?xation system 7 of the present invention gener 
ally does not require such cross-links. On the other hand, the 
present invention alloWs for such cross-links, if the cross 
links are necessary. 

[0055] It Will also be noted that FIG. 3 illustrates the spinal 
rod 3 as being generally straight. In prior systems, the spinal 
rods Were required to be bent in order to interconnect the 
pedicles. HoWever, in the present invention, the spinal rod 3 
typically does not need to be bent, saving valuable surgical 
time. On the other hand, if needed, the spinal rod 3 of the 
present invention may be bent as desired by the surgeon or 
in certain complicated cases Wherein several vertebrae are 
being fused together and immobiliZed by the spinal ?xation 
system 7 of the present invention. It shall be noted that, even 
if the surgeon bends the spinal rod 3, the spinal rod may be 
pushed or pulled through the spinal rod passageWay 17 of 
body 5 to adjust the spinal rod before ?nally screWing the 
pedicle screW assembly 8 into the vertebral bone 9. The 
locking cap 1 Will assure that the central axis of the spinal 
rod 3 (in the assembled locking cap 1 and body 5) Will be 
perpendicular to the vertical axis of body 5. HoWever, the 
locking cap 1 Will con?rm to the surgeon as to Whether the 
spinal rod is in alignment. If not, the surgeon Will WithdraW 
the spinal rod, bend it appropriately, and re-insert it to 
quickly and easily re-test for alignment, using the locking 
cap 1 as a guide, until the locking cap 1 con?rms to the 
surgeon that the spinal rod is properly aligned (See eg FIG. 
11). Thus, the invention ensures an alignment Which hitherto 
has not been provided by the prior art. 

[0056] That is, the locking cap 1 assures that the central 
axis of the spinal rod is perpendicular (aligned) to the 
vertical axis of the body 5, and therefore, the surgeon Will 
achieve complete control over setting the angle(s) of the 
pedicle screW assembly or assemblies 8 betWeen the verte 
brae. In other Words, the locking cap 1 assures that the part 
of the spinal rod Which is inside both the bayonet openings 
of locking cap 1 is in contact With the set screW 2 and convex 
cap 4, and is perpendicular to the vertical axis of the body 
5 (see eg FIGS. 3, 4E, 11 and 12). The locking cap 1 also 
alloWs the surgeon to easily and quickly assure that the 
spinal rod is aligned, since the locking cap 1 Will not “lock” 
into position if the spinal rod is not aligned, or Will not slide 
over body 5 or Will not sit stably. That is, if the spinal rod 
is not aligned, it cannot both enter one bayonet opening 28 
of the locking cap 1 (passing through the spinal rod pas 
sageWay 17 of body 5) and exit the other bayonet opening 
28 of the locking cap 1. Thus, if the spinal rod 3 is not 
aligned, the surgeon Will easily ?nd (by visual inspection or 
by feel) that the locking cap 1 Will not slip over both the 
assembled spinal rod 3 and body 5, and Will not lock the 
spinal rod into position. The locking cap 1 also alloWs the 
surgeon to determine the alignment of the spinal rod in the 
pedicle screW assembly 8, Without using undue force. Thus, 
the surgeon can complete the implantation of the pedicle 
assemblies Without unduly deforming the patient’s verte 
brae, and Without causing harm and pain. 
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[0057] FIG. 6 provides a schematic (representational) top 
vieW of an embodiment of the present pedicle screW assem 
blies 8, When implanted onto adjoining vertebrae 9, illus 
trating proper alignment of the spinal rods 3 along the 
vertebrae. FIG. 7 provides a schematic (representational) 
side vieW of an embodiment of the present pedicle screW 
assemblies 8, When implanted onto adjoining vertebrae 9, 
illustrating proper alignment of the spinal rods 3 With 
respect to the pedicle screW assemblies. 

[0058] In contrast, in the prior art spinal implant system, 
the surgeon may apply too much force in trying to tighten 
the set screW onto the spinal rod and onto the head of the 
pedicle screW, in order to ensure that the spinal rod is aligned 
Within the pedicle assembly spinal implant system. Unfor 
tunately, if the surgeon applies too much force, even though 
the alignment of the spinal rod may be assured, the prior art 
system suffers from the disadvantage that the greater force 
Will deform the patient’s vertebrae and thus cause harm and 
pain to the patient. On the other hand, if the surgeon does not 
apply increased force in tightening the set screW, the spinal 
rod may not be aligned Within the pedicle assembly, as 
shoWn in FIG. 10 (Prior Art), Wherein the prior art pedicle 
screW assembly consists of only a set screW, a Washer and a 
body (such as in Jeon, U.S. published patent application 
2004/0102781Al, published May 27, 2004). In FIG. 10 
(Prior Art), for the sake of illustration, the prior art is shoWn 
With a spinal rod betWeen a set screW and a Washer. The 

pedicle assembly denoted With “(II)”, in FIG. 10 (Prior Art), 
shoWs that When the set screW is loosely tightened (to avoid 
applying too much force and trauma to the vertebrae), the 
spinal rod may not be in full contact With both the set screW 
and the Washer, such that the spinal rod is not aligned Within 
the pedicle assembly. This is illustrated in FIG. 10 (Prior 
Art) in Which tWo interconnected pedicle screW assemblies 
are shoWn: the spinal rod is aligned in the pedicle assembly 
denoted With “(I)”} but not in the pedicle assembly denoted 
“(II)”. Even if the spinal rod is only out of alignment in one 
pedicle screW assembly, it causes instability in the netWork 
of pedicle screW assemblies connected, directly or indirectly, 
to the same spinal rod. Also, the non-aligned spinal rod 
undermines the surgeon’s control over setting the angle of 
the pedicle screW assembly 8 betWeen the vertebrae, and any 
other pedicle screW assemblies connected, directly or indi 
rectly, With the non-aligned pedicle screW assembly. 

[0059] Furthermore, typically in one embodiment of the 
invention, a polyaxial screW assembly alloWs the pedicle 
screW 6 to pivot polyaxially (in the x-, y-, Z-axes) Within an 
alloWable degree. This is illustrated in FIG. 4E, Wherein the 
maximum pivot angle is marked as “A°”, relative to the 
central axis of the pedicle screW. Generally, the angle of 
pivot “A°” ranges from about 11 to about 26 degrees. For 
example, some polyaxial screW assemblies can pivot up to 
11 degrees, some up to 13 degrees, and others up to 15 
degrees or even up to 26 degrees. In one embodiment of the 
invention, the pivot angle “A°” is 14 degrees. Since angle 
“A°” is measured from the central axis of the screW, the 
maximum pivot angle “A°” is 14 degree to the left or right 
of the central axis of the pedicle screW in the pedicle screW 
assembly. This means that the total maximum angle of pivot 
“2A°” is 28 degrees (that is, the total maximum angle of 
pivot is “2A°” in a three-dimensional space, With the screW 
capable of moving Within the circle shoWn in FIGS. 4A and 
4E). FIGS. 11 and 12 illustrate the use of the pedicle screW 
assembly 8 Where the polyaxial screW is in various pivotal 
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positions relative to the central axis of the pedicle screw 
assembly 8. In FIG. 11, the polyaxial screWs can be seen to 
be set into vertebrate 9 at different angles such as perpen 
dicular as Well as pivoted at angles relative to the rod 3 and 
pedicle screW assembly 8. In FIG. 12, it is shoWn that the 
pedicle screW assembly 8, can be in different positions 
relative to the spinal rod 3 and yet the spinal rod is properly 
aligned as demonstrated by the fact that the locking cap is in 
the locked position. The advantage of the present invention 
is illustrated by comparing FIG. 10 (Prior Art) and FIGS. 11 
and 12 (present invention). In FIG. 10, the typical prior art 
pedicle assembly consists of a set screW and a Washer. In the 
pedicle assembly of FIG. 10 (denoted as II), Where the spinal 
rod does not align properly, the pedicle assembly cannot be 
properly assembled to secure the spinal rod. When the 
surgeon implants both pedicle screW assemblies, he cannot 
tell, using the prior art method and assembly that the rod is 
not in alignment. Unfortunately, the pedicle screW assembly 
of FIG. 10 (denoted as II), cannot pivot any further to 
compensate and thus alloW the rod be secured in proper 
alignment. 
[0060] Similarly, FIG. 8 shoWs a schematic (representa 
tional) top vieW of a prior art pedicle screW assembly When 
implanted onto a vertebra 9, in Which the spinal rod 3 is 
misaligned. FIG. 9 shoWs a schematic (representational) side 
vieW of prior art pedicle screW assemblies, demonstrating 
the misalignment of the spinal rod 3. 

[0061] In the prior art, if the spinal rod is not aligned, the 
prior art relies on the polyaxial screW assembly to pivot to 
compensate for this lack of alignment. HoWever, applicant 
notices that in practice, in the vast majority of surgeries, the 
pivot cannot compensate for the lack of alignment and as a 
result, the spinal rod remains unaligned, thus harming the 
patient. Applicant notices that in the majority of the cases, 
the angle of pivot (angle “A°”) is not large enough to 
compensate for the spinal rod’s lack of alignment. Thus, in 
the prior art, the spinal rod tends to be out of alignment, 
causing serious problems for the surgeon and the patient. 
Applicant also notices that, unfortunately, With the prior art 
system, the surgeon Will not realiZe this lack of alignment, 
due to the bloody environment and obstructions of bodily 
parts Which obscure the surgeon’s manual access to and 
visual assessment of the spinal assemblies. 

[0062] Thus, applicant provides the present invention 
Which overcomes the lack of alignment and the de?ciency of 
the prior art. With the present invention, the surgeon does 
not have to rely on the pivot Which often fails to compensate 
for the mistake in alignment. The present invention alloWs a 
surgeon to easily and accurately ascertain that the spinal rod 
is aligned before ?nally ?xing the pedicle screWs into the 
vertebral bodies. The alignment of the spinal rod is assisted 
by the locking cap 1. The locking cap 1 is securely locked 
into position in both pedicle assemblies 8 (see eg FIG. 3), 
and this con?rms to the surgeon that the spinal rod is 
aligned. As mentioned above, if the spinal rod is not aligned, 
the surgeon can determine by feel or by sight, that the 
locking cap 1 Will not slide over body 5, or the locking cap 
1 Will not sit stably on body 5, or the locking cap 1 Will not 
lock the spinal rod 3 and body 5 into position. The surgeon 
can then align the spinal rod by several means. For example, 
the surgeon can WithdraW the spinal rod, and bend it 
appropriately, and re-insert it and quickly and easily re-test 
for alignment, using the locking cap 1 as a guide, until the 
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locking cap 1 is securely locked into position Which con 
?rms to the surgeon that the spinal rod is aligned. Also, the 
surgeon can bend the spinal rod and adjust it along the 
interconnecting pedicle screW assemblies. Alternatively, the 
surgeon can readjust the position or location of one or more 
of the pedicle screW assemblies. Generally, the surgeon Will 
bend the spinal rod, instead of performing the more di?icult 
task of WithdraWing the pedicle screW and re-inserting it in 
another location on the vertebra in order to adjust the spinal 
rod’s alignment. 

[0063] Thus, the invention ensures an alignment Which 
hitherto has not been provided by the prior art. In contrast, 
in the prior art, even When the spinal rod is out of alignment 
and the pedicle screW assemblies cannot pivot any further to 
align the spinal rod, the spinal rod can still be threaded 
through the spinal rod passageWay of the body, and thus the 
surgeon Will not be able to determine that the spinal rod is 
out of alignment. 

[0064] Additionally, even though polyaxial screWs are 
made to pivot, and each is designed to have its maximum 
angle of pivot, it is not desirable for the polyaxial screW to 
pivot at too great an angle or even up to its maximum angle 
of “A°”. For example, a polyaxial screW may have been 
designed to be capable of pivoting up to 15 degrees (that is, 
the maximum angle “A°”, in FIG. 4E, is 15 degrees). 
HoWever, in practice, it is preferable that the polyaxial screW 
only pivot up to 13 degrees. This is because a greater angle 
of pivot Would put undue stress on the patient’s vertebrae, 
and Will also cause the interconnected pedicle screW assem 
blies to be less stable. Thus, the prior art Which relies on the 
pivot of the polyaxial screW to compensate for the non 
alignment of the spinal rod, will suffer from the disadvan 
tages of the polyaxial screW pivoting at too great an angle. 
In contrast, the present invention locks the spinal rod into 
alignment, and locks the pedicle screW assemblies into 
position, and thus prevents the polyaxial screWs from having 
to pivot (or pivoting) at too great an angle such as to put 
undue stress on the patient’s vertebrae and to cause insta 
bility in the interconnected pedicle screW assemblies. 

[0065] In short, the present invention alloWs the spinal rod 
3 to be securely locked into alignment Within each pedicle 
screW assembly 8, even if several interconnected pedicle 
screW assemblies 8 are used, for example, as shoWn in FIGS. 
2, 3, 6, 7, 11 and 12. The present invention alloWs the 
surgeon to accomplish the foregoing quickly, easily and With 
less force, to the bene?t of both the surgeon and patient. 

[0066] It should be recogniZed that the present disclosure 
is not limited in any Way to the illustrated pedicle screW, 
convex cup, and body. There exist in the prior art, different 
monoaxial pedicle screWs, polyaxial pedicle screWs, convex 
cups (Washers), and bodies With a U-shaped slot having a 
passageWay for the spinal rodithe foregoing may be used, 
With modi?cations to ?t (e.g., as taught herein) With the 
presently disclosed locking cap and/or set screW. Further, 
different pedicle screWs and bodies With a U-shaped slot 
having a passageWay for the spinal rod may also be used in 
combination With the presently disclosed locking cap, set 
screW and convex cup. Also, other fasteners commonly 
utiliZed in spinal stabiliZation systems, for example screWs 
such as monoaxial pedicle screWs and polyaxial pedicle 
screWs; hooks having alternative geometries; as Well clamps 
plates, springs and Wires are also envisioned. Indeed, it is 
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envisioned that any component designed for attachment to 
an elongated spinal rod or transverse coupling spinal rod, 
may incorporate the locking cap of the subject disclosure, 
alone, or in combination With the presently disclosed set 
screW, convex cup, and/or body. Also, any number of 
?xation devices (fasteners) can be applied along the length 
of the spinal rod. 

[0067] Having described preferred embodiments of the 
invention With reference to the accompanying draWings, it is 
to be understood that the embodiments shoWn herein are by 
Way of non-limiting examples. It Will be obvious that 
various modi?cations and changes Which are Within the skill 
of those skilled in the art are considered to fall Within the 
scope of the present invention. Future technological 
advancements Which alloWs for obvious changes in the basic 
invention herein are also Within the scope of the present 
invention. 

1. A pedicle screW assembly comprising: 

a body portion having a longitudinal passageWay and a 
vertical interior bore, Wherein the passageWay is con 
?gured to receive and hold a spinal rod, a locking cap 
con?gured to engage the body portion for securing the 
spinal rod in a ?xed position Within the passageWay of 
the body portion; and 

a spinal fastener portion, Which is con?gured to engage 
the spine and extends through the vertical interior bore 
of the body portion and through an opening in the loWer 
end of the body portion corresponding to the vertical 
interior bore, 

Wherein the locking cap engages the body portion and the 
spinal rod upon rotation of the locking cap relative to 
the body and spinal rod and Which secures the position 
of the body and the locking cap relative to the spinal 
rod. 

2. The pedicle screW assembly of claim 1 Wherein the 
locking cap secures the spinal rod With a bayonet locking 
con?guration comprising a channel cut into opposing sides 
of a loWer portion of the locking cap With a ?ange at a loWer 
end of the channel, Where the channel is siZed to receive the 
spinal rod, and Where the ?ange and channel engage the 
spinal rod With a mechanical interlocking ?t When the 
locking cap is rotated in relationship to the body portion 
such that the spinal rod is ?xed With respect to the longi 
tudinal passageWay of the body portion. 

3. The pedicle screW assembly of claim 2 Wherein the 
spinal rod is ?xed at a 90° angle With respect to the vertical 
axis of the body portion. 

4. The pedicle screW assembly of claim 1 Wherein the 
body portion is cylindrical in shape. 

5. The pedicle screW assembly of claim 1 Wherein the 
spinal rod is cylindrical in shape. 

6. The pedicle screW assembly of claim 1 Wherein the 
fastener portion of the device for securing the spinal rod is 
selected from the group consisting of a screW, a hook, a 
clamp, a Wire, a spring, a plate and a combination thereof. 

7. The pedicle screW assembly of claim 1 Wherein the 
fastener portion of the device is a pedicle screW. 

8. The pedicle screW assembly of claim 1 Wherein the 
fastener portion is a pedicle screW having a rounded or 
spherical upper head portion Which Will not pass through the 
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opening in the loWer portion of the body and a loWer 
threaded portion for engagement of the spine or portions 
thereof. 

9. The pedicle screW assembly of claim 2 Wherein the 
fastener portion is a pedicle screW having a rounded or 
spherical upper head portion Which Will not pass through the 
opening in the loWer portion of the body and a loWer 
threaded portion for engagement of the spine or portions 
thereof 

10. The pedicle screW assembly of either claim 7 Wherein 
the upper head portion of the pedicle screW comprises a 
depression or opening for insertion of a drive device for 
driving the pedicle screW into a vertebra or other part of the 
spine of a patient. 

11. The pedicle screW assembly of either claim 7 Wherein 
the pedicle screW is capable of moving pivotally relative to 
the body portion of the assembly. 

12. The pedicle screW assembly of claim 10 Wherein the 
pivotal movement is polyaxial movement With respect to the 
body and the polyaxial movement has an angle of pivot of 
up to about 26 degrees With respect to the central axis of the 
pedicle screW. 

13. The pedicle screW assembly of claim 11 Wherein the 
polyaxial movement has an angle of pivot Which ranges 
from about 11 to about 26 degrees With respect to the central 
axis of the pedicle screW. 

14. The pedicle screW assembly of claim 4 Wherein the 
body portion has a U-shaped slot in opposing sides, siZed to 
receive a spinal rod, and Wherein the locking cap is cylin 
drical in shape and has a central bore Which ?ts over the 
upper portion of the body and secures the spinal rod in the 
U-shaped slot in the body. 

15. The pedicle screW assembly of claim 13 Wherein the 
locking cap secures the spinal rod With a bayoneted locking 
con?guration, the bayoneted locking con?guration being a 
channel cut into opposing sides of a loWer portion of the 
locking cap With a ?ange at a loWer end of the channel, 
Where the channel is siZed to receive the spinal rod, and 
Where the ?ange and channel engage the spinal rod With a 
mechanical interlocking ?t When the locking cap is rotated 
about the central axis of the body such that the spinal rod is 
?xed With respect to the central axis of the body. 

16. The pedicle screW assembly of claim 14, Wherein the 
spinal rod is ?xed at a 90° angle With respect to the vertical 
axis of the body. 

17. The pedicle screW assembly of claim 14 Wherein the 
assembly further includes, as a compression device, a set 
screW having external threads Which are adapted to engage 
internal threads present in the body portion, and Wherein the 
opening in the top portion of the locking cap Will permit the 
set screW to pass there through, and Wherein the set screW 
passes threadably through the vertical interior bore of the 
body to engage the spinal rod that is in the U-shaped slot, 
Wherein the compression by the set screW holds the pedicle 
screW assembly ?xedly in place. 

18. The pedicle screW assembly of anyone of claims 14 
further comprising a convex cap, Wherein the convex cap is 
siZed to ?t Within the vertical interior bore of the body 
portion, rests on the enlarged head of the pedicle screW 
seated in the loWer portion of the body, and Wherein the 
spinal rod in the U-shaped slot in the upper portion of the 
body rests on top of the convex cap, such that When the set 
screW compresses the spinal rod, the spinal rod is com 
pressed against the convex cap Which in turn is compressed 
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against the enlarged upper portion of the pedicle screw, 
Wherein the compression by the set screW holds the pedicle 
screW assembly ?xedly in place. 

19. A locking cap for use in a pedicle screW assembly, 
Wherein the pedicle screW assembly comprises a locking 
cap, a spinal rod, a fastener, a set screW and a body, Wherein 
the locking cap is con?gured to secure the spinal rod in the 
body of the pedicle screW assembly and Wherein the body 
portion contains passageWay through Which the spinal rod 
passes or in Which it rests, said locking cap is con?gured to 
slide over the body, once the spinal rod is in place in the 
body, With the ends of the spinal rod extending beyond the 
body, the locking cap secures the spinal rod With a bayo 
neted locking con?guration, the bayoneted locking con?gu 
ration being a channel cut into opposing sides of a loWer 
portion of the locking cap With a ?ange at a loWer end of the 
channel, Where the channel is siZed to receive the spinal rod, 
and Where the ?ange and channel engage the spinal rod With 
a mechanical interlocking ?t Which secures the spinal rod 
perpendicular to the body When the locking cap is rotated 
about the central axis of the body. 

20. The locking cap of claim 19, Wherein the spinal rod 
passageWay in the body is a U-shaped slot. 

21. The locking cap of claim 19, Wherein the vertical 
interior bore in the body is threaded to receive the set screW, 
and the locking cap has an opening in the top portion, 
Wherein the opening in the top portion of the locking cap 
Will permit the set screW to pass there through, and Wherein 
the set screW passes threadably through the vertical interior 
bore of the body to engage the spinal rod thereby compress 
ing the spinal rod onto an enlarged upper portion of a 
fastener Which is seated in a loWer portion of the vertical 
interior bore of the body, Wherein the compression by the set 
screW holds the locking cap, spinal rod, fastener and body of 
the pedicle screW assembly ?xedly in place. 

22. A locking cap for use in a pedicle screW assembly 
Where the pedicle screW assembly comprises a locking cap, 
a spinal rod, a fastener, a set screW and a body, Wherein the 
locking cap is con?gured to secure the spinal rod in the body, 
Wherein the body is cylindrical in shape With a longitudinal 
central passageWay and With a vertical interior bore there 
through, and Where the body has a U-shaped slot in opposing 
sides of an upper portion Where the U-shaped slot is siZed to 
receive a spinal rod, and Wherein the locking cap is cylin 
drical in shape and has a central bore Which ?ts over the 
upper portion of the body and secures the spinal rod in the 
U-shaped slot in the body, Wherein the locking cap secures 
the spinal rod With a bayoneted locking con?guration, the 
bayoneted locking con?guration being a channel cut into 
opposing sides of a loWer portion of the locking cap With a 
?ange at a loWer end of the channel, Where the channel is 
siZed to receive the spinal rod, and Where the ?ange and 
channel engage the spinal rod With a mechanical interlock 
ing ?t Which secures the spinal rod perpendicular to the body 
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When the locking cap is rotated about the central axis of the 
body, and Wherein the central bore of the body is threaded 
to receive a set screW Which is threaded to mate With the 
threaded vertical interior bore in the upper portion of the 
body, and the locking cap has an opening in a top portion, 
Wherein the opening in the top portion of the locking cap 
Will permit the set screW to pass there through, and Wherein 
the set screW passes threadably through the vertical interior 
bore of the body to engage the spinal rod thereby compress 
ing the spinal rod onto an enlarged upper portion of a 
fastener Which is seated in a loWer portion of the vertical 
interior bore of the body, Wherein the compression by the set 
screW holds the locking cap, spinal rod, fastener and body of 
the pedicle screW assembly ?xedly in place. 

23. Amethod of spinal stabiliZation comprising attaching, 
to the spine or vertebrae of a patient in need thereof, a 
pedicle screW assembly for securing or ?xing a spinal rod 
along a portion of the spine, Wherein the pedicle screW 
assembly comprises a body portion With a central axis and 
a vertical interior bore Wherein the body portion further 
includes a spinal rod passageWay Which is con?gured to 
receive and hold a spinal rod, a locking cap con?gured to 
engage the body portion Wherein the spinal rod rests, a 
fastener portion, for securing the spinal rod, Which extends 
through the body portion through an opening in the loWer 
end thereof and is con?gured to engage the spine, Wherein 
the locking cap engages the body portion and the spinal rod 
upon rotation of the locking cap relative to the body Which 
secures the position of the body and the locking cap relative 
to the spinal rod. 

24. The method of claim 23 Wherein the fastener portion 
is selected from the group consisting of a screW, a hook, a 
clamp, a Wire, a spring, a plate and a combination thereof. 

25. The method of claim 23, Wherein the fastener portion 
is a pedicle screW. 

26. The method of claim 23 Wherein the body portion is 
cylindrical in shape. 

27. The method of anyone of claims 23 Wherein the 
locking cap secures the spinal rod With a bayoneted locking 
con?guration, the bayoneted locking con?guration being a 
channel cut into opposing sides of a loWer portion of the 
locking cap With a ?ange at a loWer end of the channel, 
Where the channel is siZed to receive the spinal rod, and 
Where the ?ange and channel engage the spinal rod With a 
mechanical interlocking ?t When the locking cap is rotated 
about the central axis of the body such that the spinal rod is 
?xed With respect to the central axis of the body and is 
engaged by placing the locking cap over the body portion 
and turning the locking cap to lock the spinal rod Within the 
body portion. 

28. The method of claim 26 Wherein the spinal rod is ?xed 
at a 90° angle With respect to the vertical axis of the body. 

* * * * * 


